
WHITEPAPER

IMMEDIATE 
AND FLEXIBLE 
HIGH-PERFORMANCE 
CAPACITY 
FOR DEMANDING 
APPLICATIONS 

VIRTUAL 
CLUSTERS-AS-
A-SERVICE:



VIRTUAL CLUSTERS-AS-A-SERVICE: IMMEDIATE AND FLEXIBLE HIGH-PERFORMANCE CAPACITY FOR DEMANDING APPLICATIONS  
                                              

WHITEPAPER

High-performance Linux clusters are a fundamental tool for enabling innovation. 
The reach of Linux clusters is expanding as organizations in every industry 
grapple with strategic new applications in areas such as machine learning 
(ML) and data analytics, where time to value is of the essence in achieving 
competitive advantage.  

Clusters have traditionally been built and offered using physical “bare metal” 
servers, which often have long and costly procurement cycles. There are—and 
will continue to be—many good reasons for organizations to continue building 
and managing physical clusters in their own data centers. However, there 
are equally good reasons for organizations to also use virtual clusters-as-a-
service that can be quickly provisioned and retired as needed to meet 
immediate needs.  

Virtual servers offered via public clouds and virtualization technologies such as 
VMware vSphere present the opportunity for organizations to use these virtual 
resources to create clusters-as-a-service. Regardless of whether high-
performance clusters are built from physical servers in a data center or virtual 
servers in a cloud, they remain complex and difficult to build and manage.

Bright Cluster Manager automates the process of building and managing 
high-performance clusters—using either physical or virtual servers—making 
it faster and easier to provide scientists, engineers, and analysts with clusters-
as-a-service to accelerate innovation.

EXECUTIVE SUMMARY

Easily spin up high-performance clusters 
in public clouds or VMware vSphere. Give 
engineers and data scientists the freedom 
to access the computational resources 
they need, when and how they need them. 

BRIGHT CLUSTER MANAGER 
AUTOMATES CREATING AND MANAGING 
HIGH-PERFORMANCE COMPUTING 
CLUSTERS-AS-A-SERVICE
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Today’s HPC 
challenges at 
a glance

End user
• Expanding universe of 
 compute-intensive applications
• Urgent access to clusters for  
 time-sensitive jobs
• Important work throttled by  
 limited access to fixed on-
 premises resources

System administrator
• Increasing and diversifying 
 demand for computing 
 infrastructure
• Growing complexity driven by  
 new technologies
• Fixed budgets

Physical vs. virtual computing 
resources
• Finding the right balance; 
 identifying which workloads are  
 best suited for bare metal, 
 public cloud, and virtualized  
 on-premises resources

High-performance computing (HPC) as a whole is undergoing massive changes 
that present both challenges and opportunities.  

Historically, HPC has been defined by a consistent and well-known set of 
applications for modeling and simulation running on bare metal servers in an 
organization’s data center—but that is changing. In addition to the well-known 
HPC applications we are familiar with, we now have machine learning 
applications and data analytics applications vying for access to our trusted 
HPC systems, ultimately throttling important work in one place or another. And 
while the seemingly straight-forward answer to this dilemma is to increase the 
size of an existing system by adding more servers (or entire new clusters), the 
cost and delay of procuring those servers creates a drag on innovation that 
can be far more costly than the servers themselves.  

Enter virtual servers available from the public cloud or from virtualization 
technologies such as vSphere. Virtual servers that can be combined to create 
a virtual cluster offer the distinct advantage of immediate availability and 
utility-based pricing that makes a lot of sense for the most urgent, computationally 
demanding applications. Performance and data security must also be 
considered; and similar to their physical cousins, virtual clusters must also be 
built and managed. With hundreds (or thousands) of server and software 
elements spanning compute, networking, and storage, clusters are notoriously 
difficult to build and manage effectively.   

HIGH-PERFORMANCE 
CLUSTERS AS A SERVICE—
WHERE AGILITY MEETS 
INNOVATION

Virtual servers that can be combined to 
create a virtual cluster offer the distinct 
advantage of immediate availability
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From do-it-yourself to the “easy button” 
offered by Bright Cluster Manager 
Several options are available for creating clusters-as-a-service in your 
organization. One important overarching consideration is whether you plan to 
offer clusters-as-a-service to your organization from just one source (e.g., AWS) 
or from multiple sources (e.g., AWS, Azure, vSphere, etc.). Public cloud providers 
offer tools for cluster management of virtual servers in their environment that 
are “basic” and not transferable to other environments. Tools offered by your 
cloud-provider(s) should be evaluated to determine if they are a good fit for 
the skills and needs of the staff who will be responsible for them.  

Another approach is to develop your own software for building and managing 
virtual clusters (i.e., do-it-yourself). The key considerations with this approach 
are: 1) determining if you have the required skills in your organization; 2) if you 
will be able to retain the staff who build the software for the long haul; and 3) 
if building this software adds strategic value to your business.

A third option is to use commercial cluster management software such as 
Bright Cluster Manager. Bright is an all-in-one solution that automates 
everything from building to managing and monitoring your Linux cluster, 
including on-premises, public cloud, and edge computing resources. Bright 
provisions and images your servers from bare metal (or from your cloud 
provider) in minutes; sets up networking, DNS, user directories, and security; 
deploys and configures HPC workload managers (e.g., Slurm) and Kubernetes 
for you; and runs a series of tests across the cluster to ensure that everything 
works properly. A choice of graphical or command line interfaces helps 
administrators monitor and optimize everything within the cluster, saving 
both time and money. 

A RANGE OF OPTIONS 
FOR CREATING 
CLUSTERS-AS-A-SERVICE

Bright is an all-in-one solution that automates 
everything from building to managing and 
monitoring your Linux cluster, including on-premises, 
public cloud, and edge computing resources.

EASY

all-in-one 
solution
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Bright Cluster Manager is heterogeneous by design, 
supporting X86, Arm, NVIDIA, and other computing 
platforms and mixed operating systems. Bright’s heterogeneity 
helps support an environment that provides maximum control for workload 
assignment, agility, and flexibility in a time of unparalleled technological 
change. If priorities change and system resources must be reallocated to 
urgent workloads, Bright automatically reimages servers on the fly to support 
your priorities.  

With Bright Cluster Manager and clusters-as-a-service, organizations can:

 •  Spin up ready-to-use clusters in minutes to meet immediate need for 
    capacity on the fly
 •  Implement a multi-cloud strategy that provides a consistent interface  
  and experience for clusters across cloud providers
 •  Automate bidirectional movement of data required for jobs between  
  the data center and public cloud

Figure 1. 
Bright Cluster 
Manager shown 
in Bright View

Bright’s 
heterogeneity 
helps support an 
environment 
that provides 
maximum control 
for workload 
assignment, 
agility, and 
flexibility in 
a time of 
unparalleled 
technological 
change. 
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NEW IN BRIGHT CLUSTER 
MANAGER 9.1—
CLUSTERS-AS-A-SERVICE 
FOR VSPHERE
Bright Cluster Manager can now automatically create clusters-as-a-service in 
VMware vSphere with the same interface and approach Bright uses to create 
clusters from bare metal servers or virtual servers in the public cloud. Bright 
Cluster Manager automates the process for you, eliminating the need to have 
working knowledge of vSphere. 

Organizations with existing vSphere environments can tap into their unused 
capacity (e.g., off-business hours) to offer users clusters on demand in vSphere 
for HPC, machine learning, and analytics, in addition to or instead of going to the 
public cloud. Also, Bright clusters built in vSphere inherit all of the data security 
and user/group isolation provided by vSphere.   

What else is new 
in Bright Cluster 
Manager 9.1?

In addition to the new cluster-as-
a-service-for-vSphere capabilities, 
Bright Cluster Manager 9.1 also 
introduces:

• Ansible module. Allows 
 administrators to use their skills  
 and knowledge of Ansible to  
 build and manage Bright clusters  
 using a familiar Ansible 
 “playbook” approach.  
• OpenShift integration. Enables  
 organizations using Bright to  
 manage other clusters through- 
 out their business—from edge to  
 core to cloud—to leverage their  
 expertise to manage their  
 OpenShift infrastructure. 
• Auto-scaling enhancements. 
 Redirects and aggregates  
 resources to support high-priority  
 jobs when needed. Virtual  
 resources can be added and 
 subtracted to meet outlier 
 demands when needed.
• Jupyter integration. Increases  
 the scope of work that can be  
 performed through Jupyter by  
 increasing the resources 
 available for work within the 
 notebook. 
• Redfish automated BIOS 
 management. Allows Bright  
 administrators to view and  
 update BIOS parameters on any/ 
 all nodes of the cluster that 
 support the Redfish specification.
• Bright View GUI redesign.  
 Improves navigation and 
 usability, making it more efficient  
 for administrators to use the  
 Bright View GUI.
• Offloadable monitoring. Offloads  
 the cluster monitoring function  
 for the entire system—enabling  
 Bright Cluster Manager to build  
 and manage clusters of 50,000 to  
 100,000 nodes.    



WHITEPAPER

Tel: +1 408 300 9448
info@BrightComputing.com
www.brightcomputing.com

Bright Cluster Manager unburdens your administrators from the drudgery of 
mundane tasks and enables them to provide more value and better service 
to end users. Bright enables: 

• Fast and easy cluster deployment
• Automated monitoring and change management
• Freedom of choice among cloud, vSphere, and various server platforms
• Consistent administrative interface and experience across environments
• Cost containment through effective cloud resource management
• Automated cluster scaling and dynamic resource allocation

The flexibility and immediacy provided by clusters-as-a-service is transformative 
to businesses, but only if executed in a way that makes it easy and effective. 
The technology landscape we are witnessing today is evolving quickly, with 
an expanding universe of choices that require latitude and flexibility in system 
design to avoid proceeding down a dead end road. Choosing the right approach 
for your business requires an objective view of the options available, as well as a 
critical review of what makes the most sense for your team and your business—
both now and in the near future. 

Bright Cluster Manager offers a proven “easy button” approach that enables 
your entire organization, provides the ultimate flexibility for technology choices, 
and allows your team to focus on adding value to your business instead of sim-
ply completing tasks. 

CONCLUSION

For more information 
about Bright Cluster 
Manager, please 
contact us directly at 
info@brightcomputing.com

MAKING LIFE BETTER FOR END 
USERS AND ADMINISTRATORS ALIKE 
ENABLING AND ACCELERATING END-USERS’ WORK

Engineers, data scientists, and analysts are looking for answers to the world’s 
toughest problems. When an organization uses Bright Cluster Manager to 
quickly and cost-effectively offer these users clusters-as-a-service, innovation 
happens faster. Clusters can be allocated to individual users or groups of users 
with complete isolation from one another, giving each the power they need 
when and where they need it.  

MAKING ADMINISTRATORS MORE EFFECTIVE

info@brightcomputing.com

